June 18, 2002

MEMORANDUM FOR:  Roy W Anderson
Proj ect Devel opnent Branch

FROM Charles W Chall strom
Director, National Geodetic Survey
SUBJECT: | NSTRUCTI ONS: GPS (bservations at Ral ei gh
North Carolina Commenprative Station
(GPS-1688)

Task Nunmber: 8K6D2000

GENERAL :

The National Geodetic Survey (NGS), has previously established
control stations in the Raleigh, North Carolina area. These stations
have been tied to the | ocal Federal Base Network/ Cooperative Base

Net wor k ( FBN/ CBN) t hrough GPS observati ons.

PURPOSE
The purpose of this project is to aid the United States Power
Squadrons in establishing a conmenorative station in Raleigh, North

Carolina.

GPS SPECI FI CATI ONS

Stations to be used in this GPS survey are: RDU E (PID EZ6701) and
GARNER RESET (PID EZ0760). Al so data fromthe CORS site in Raleigh
(RALR) will be used in the processing. Station occupation and
observi ng procedures shall be carried out in accordance with the
"NGS Operati ons Handbook" and appropriate equi pment user manual s.

Data fornmats and digital file definitions are given in "Input
Formats and Specifications of the National Geodetic Survey Data
Base," Volume |, Horizontal Control Data, Federal Geodetic Control
Subconmi ttee, September 1994. Success in neeting the accuracy
standards will be based on repeatability of neasurements, adjustnment
residuals, and analysis of |oop m scl osures.
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Ceneral specifications for the project are given in "Geonetric
Ceodeti ¢ Accuracy Standards and Specifications for Using GPS

Rel ati ve Positioning Techniques," Version 5.0: dated May 11, 1988,
reprinted with corrections August 1, 1989.

Specific to this project is that 3 sessions of 4 hours each shall be
observed at each station. |In order to provide a check, the equi pnment
shall be broken down and reset with a mnimum of 30 m nutes between
the two sessions. Since the CORS site nust be tied to the nearest
FBN/ CBN station, the FBNNCBN tie station (or backup station) nust be
occupi ed sinmultaneously. The survey party shall check the NGS CORS
Web page for information regarding CORS data availability i medi ately
before and after the collection of GPS data. Data fromthe CORS site
nmust be avail able for the schedul ed occupation, otherw se,
reobservations will be required.

GPS DATA ACQUI SI Tl ON:

Data coll ection shall be acconplished at 15-second epoch intervals
referred to the mnute. The Trinble 4000 series receivers nust
collect data in the conpressed node as specified in the Trinble users
manual . Track satellites down to a 10-degree el evation angle.

Record weat her data at the beginning and end of the session.

Met eor ol ogi cal data shall also be collected i Mmediately after an
obvi ous weat her front passes during the session and i nmedi ately
before it passes, if possible. Atnospheric pressure and relative
hum dity neasurenents nust be nade at approxinately the sane hei ght
as the GPS antenna phase center. Record on the observing |log the
time and place that the weather data were gathered.

Antenna set-up is critical to the success of this project. Fixed-

hei ght tripods are preferred for all receivers. The plunbing bubbles
on the antenna pole of the fixed-height tripod nust be shaded when
plumbing is perforned. Plunbing bubbles nust be shaded for 3 mnutes
bef ore checking and/or re-plunbing. The perpendicularity of the
pol es nust be checked at the begi nning of the project and any ot her
time there is suspicion of a problem

When a fixed-height tripod is not used, the height of the antenna
nmust be carefully neasured to prevent station set-up bl unders.

Tri brachs used for these set-ups nust be checked and adj usted when
necessary. Totally independent neasurenents of the antenna hei ght
above the mark in both nmetric units and English units nust be nade
before and after each session. Soneone other than the observer nust
check the measurenent conputations by carefully conparing
nmeasurenments and then entering his/her initials on the |og.
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A | egi bl e rubbing of the marks nust be nade at the time of the first
occupation of a station. Wen not feasible to nmake the required
rubbi ng, a plan sketch of the mark must be substituted, accurately
recording all markings. |In addition, a |layout sketch of the facility
shoul d be made. |Include the |ocation of the marks, antennae,
bui | di ngs, and any other identifying characteristics of the area on
the sketch, as well as the approxi mate hei ght of the CORS ant enna.
Take phot ographs of the CORS antenna, site |layout, reference
stations, and any unusual situations.

The success of this project requires that the highest quality GPS
data be collected. Therefore, during each station occupation, the
operators shall carefully nonitor the operation of the receivers.
Any irregularities in the data due to equi pnent mal function, DOD
adjustnment of the satellite orbit, obstructions, etc., mnmust be
reported to N NGS21 as soon as possible. If the quality of
observations for an observing session is questionable, notify

N NGS21.

VECTOR COVPUTATI ONS:

Dat a managenent, quality review, and final vector processing wll

be acconplished using PAGES. Vectors will be conputed in the
International Terrestrial Reference Frane (I TRF) using the nost
current epoch and precise ephenerides. Use 30-second epoch interval
for processing. The GPS data and positions for the antenna are
avail able from NOAA's CORS GPS network. Monunent positions will be
used for CORS when avail abl e, otherw se, antenna reference point
(ARP) positions will be used as the reference station. Use

15 degrees as the cutoff angle in data processing. A cutoff

angl e of 10 degrees may be used when necessary to inprove results.

The type of final solution, L1 versus ion-free, will depend on the
| ength of the vectors. For vectors fromthe antenna to the other
stations at the site that are less than 5 kmin length, the fina
reduction will consist of an L1 fixed solution. For the [|ocal
FBN'CBN tie, there will be vectors conputed fromthe antenna to the
ties which are greater than 5 kmin length. These vectors will be
conputed in a separate processing session fromthe short (less than
5 km) vectors.

In general, vectors greater than 10 kmin length are to be conmputed
in an ion-free fixed, or partially-fixed, solution. In all cases,
integer anbiguities will be fixed for each vector whenever possible.
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The quality of collected data shall be determ ned fromthe plots
generated from PAGES and by anal ysis of repeated vectors and/or
conpari son of station positions, and free adjustnent residuals and/or
| oop mi scl osures.

Juliana Bl ackwel | of the Field Operations Branch, Observation and
Anal ysis Division, NGS, will performall quality checks for
conformance with NGS format standards such as executing software
programs COWPGEB, OBSCHK, and OBSDES. The final |ITRF vectors will be
assessed and transforned to the NAD 83 coordi nate system using
program ADJUST. The NAD 83 position for the CORS antenna will be
used in the adjustnents as the constraint. For the other stations,
conpare the conputed NAD 83 positions to the published NAD 83
positions, if avail able.

The data and results will be submtted to the Observati on and
Anal ysis Division. Al B-files and Gfiles nust be conplete,
i ncludi ng *25* and *27* records.

GPS DATA:

Qobserving wi ndows shall be selected and nodified as necessary, to
maxi m ze satellite visibility for each session

The project report and GPS data listed in Appendix L, Volune |, of
"I nput Formats and Specifications of the NGS Data Base" nust be
transnmitted to the Project Devel opnent Branch. Any data considered
suspect as to quality in achieving accuracy standards should be sent
in imediately for office review. Backups of transmtted data nust
be held until notified by the Project Devel opnent Branch.

For the RALEIGH project, the data set collected shall be naned
“ncgp062d. 962. All records in connection with the project shall be
titled “GPS OBSERVATI ONS AT RALEI GH, NC COMVEMORATI VE STATION'. The
proj ect nunber is GPS-1688.

STATI ON DESCRI PTI ONS:

Station recovery notes nust be submitted in conputer-readable form
usi ng WDDPROC software. Include the name, address, and tel ephone
nunber of the responsible party. Do not include the tel ephone
nunbers of private property owners.



LI Al SON:
The street address of the following NGS offices in Building SSMC3 is:

1315 East-West H ghway
Silver Spring, MD 20910-3282

Questions concerning survey operations shall be directed to:

St ephen J. Frakes

Chi ef, Project Devel opnent Branch
Spati al Reference System Division
SSMC3 -- N/ NGS21, Station 8853

Tel ephone: 301-713-3194, ext. 111
FAX: 301-713-4324

e-Mail: steve.frakes@oaa. gov

Questions and probl ens concerning adjustnent processing should be
directed to:

Maral yn L. Vor hauer

Qobservation and Anal ysis Division
N NGS4, SSMC3, Station 8562

Tel ephone: 301-713-3176, ext. 104
Fax: 301-713-4327

E-mai |l :  maral yn@igs. noaa. gov

Questions and probl ens concerni ng vector processing should be
directed to:

Jul i ana Bl ackwel |

Fi el d Operations Branch
Oobservation and Anal ysis Division
N NGS41, SSMC3, Station 8458

Tel ephone: 301-713-3215, ext. 108
Fax: 301-713-4327

E-mail: juliana@gs. noaa. gov
Silver Spring, MD 20910-3282

United States Power Squadrons contact:

Doug Sessons

United States Power Squadrons

1504 Blue Ridge Drive

Ral ei gh, North Carolina 27607-3906
Tel ephone: 919-821-0281

Toll Free: 888-367-8777

E-mail: sessonsd@q. USPS. org



North Carolina contact:

Gary Thonpson
Chi ef, North Carolina Geodetic Survey
El ks Bui | di ng

20323 Mail Service Center
Ral ei gh, North Carolina 27699-0323

Tel ephone: 919- 733- 3836

Fax: 919-733-4407

E-mail: gthonpson@ncgs. state.nc. us
ADDRESS:

Keep the Project Devel opnent Branch infornmed of the party's physi cal
address and tel ephone nunber at all tines.

PUBLICITY:
See "NGS Operations Handbook," Section 1.4.1.
EXPENSES:

Expenses for this project will be charged to Task Number
8K6D2000.

TRAVEL
Travel and per diemare authorized in accordance with Federal Travel
Regul ati ons, Part 301-11, Per Diem All owances. Current per diem

rates were effective Cctober 1, 2001.

ACKNOW EDGVENT:

Pl ease acknow edge recei pt of these instructions in your Mnthly
Report.
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